MAY . 23 . 2002 2 : 21PM OBLON, Si 



SEQUENCE LISTING 

<110> USUDA, YOSHIHIRO 
KURAHASHI , OSAMU 

<120> METHOD FOR PRODUCING L- METHIONINE BY FERMENTATION 
<130> 0010-1057-0 

<140> 09/441,055 
<141> 1999-11-16 

<150:> jp 10-326717 
<151> 1998-11-17 

<160> 29 

<170> Patentln version 3.1 

<210> l 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Synthetic DNA 
<400> 1 

gggaattctg gcaggaggaa ctggcgca 

<210> 2 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 2 

gggtcgacgc tcatattggc actggaag 

<210> 3 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 3 

gggtcgacat cagtaaaatc tattc^tt 

<210> 4 
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<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223p> Synthetic DNA 

<400> 4 

ggaagcttgc ccgagggaaa gatctgta 

<210> 5 

<211> 2B 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 5 

gggcatgccc agggaacttc atcacatg 

<210> 6 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Synthetic DNA 
<400> 6 

gggaattctc atggttgcgg cgtgagag 

<210> 7 

<211> 28 

<Z12> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 7 

ggaagcttgc gtgagatggg gattaacc 

<2I0> 8 

<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> $ 

gggaattcta ctgctagctg ctcttgcg 

<210> 9 
<211> 75 
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.493 



<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 9 

ggaagcttaa aattttattg acttaggtca ctaaatactt taaccaatat aggcatagcg 
cacagacgca tgccc 

<210> 10 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 10 

gggcatgcgt ctgtgcgcta tgcctatatt ggttaaagta tttagtgacc taagtcaata 
aaattttaag cttcc 

<210> 11 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

-5- 
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<220> 

<223> Synthetic DNA 
<400> 11 

caacagtttg agctaacc 

<210> 12 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 12 

gcggtttttt tgccggatgc 

<21Q> 13 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<;223> Synthetic DNA 

<400> 13 

tcggctacgc aactaatg 

<210> 14 
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<2ll> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 14 

gagaatgcac cgccaccg 

<210> 15 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 15 

tggcgcgtca cggtggcg 

<210> 16 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 
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*222> Synthetic DNA 
<400> 16 

gcacgtcggt ttcattag 

<210> 17 

<2U> 1155 

<212> DNA 

<213> Escherichia coli 
<220> 

<221> CDS 

c222> (1)..(11S2) 

<223> 

<400> 17 



18 



atg gca aaa cac ctt ttt a C g tec gag tec gtc tet gaa ggg cat cet 48 
Met Ala Lys His Leu Phe Thr Ser Glu S er Val Ser Glu Gly Hie Pro 

15 10 15 

gac aaa att get gac eaa att tct gat gec gtt tta gac gcg ate etc 9S 
Asp Lys He Ala Asp Gin lie Ser Asp Ala Val Leu Lp 111 ill Leu 
20 25 30 

n?* T Z 9Ca C9C 9tt 9ct t3Q 9 aa acc tac 9ta aaa acc 

Glu Gin Aep Pro Lys Ala Arg Val Ala Cy B Glu Thr Tyr Val Lys Thr 

35 40 45 

ggc 4tg gtt tta gtt ggc ggc gaa ate acc acc age gee tgg gta- aac 
Gly Met Val Leu Val Gly Gly Glu lie Thr Thr Ser Ila vll lap 

55 gQ 

ril ~f 9 *? C aCC ° gt aaC acC 9 fct C 9 C 9 aa att 23* tat gtg cat 
lie Glu Glu lie Thr Arg Asn Thr Val Arg Glu ila 1% Tyr Val HI 



144 



192 



240 



70 



75 



80 
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tec gac atg ggc ttt gac get aac tec tgt gcg gtt ctg age get ate 
Ser Asp Met Gly Phe Asp Ala Asn Ser Cya Ala val Leu Ser Ala lie 
85 90 95 



ctg gta cag cgt cag get gaa gtg cgt aaa aac ggc act ctg ccg tgg 
Leu Val Gin Arg Gin Ala Glu Val Arg Lys Asn Gly Thr Leu Pro Trp 
145 150 155 16 J 

ctg cgc ccg gac gcg aaa age cag gtg act ttt cag tat gac gac ggc 
Leu Arg Pro Asp Ala Lys Ser Gin Val Thr Phe Gin Tyr Asp Asp Gly 
165 170 175 



gag ate gac cag aaa teg ctg caa gaa gcg gta atg gaa gag ate ate 
Glu He Asp Gin Lys Ser Leu Gin Glu Ala Val Met Glu Glu He He 
195 200 205 

aag cca att ctg ccc get gaa tgg ctg act tct gee acc aaa ttc ttc 
Lys Pro He Leu Pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe 
210 215 220 

ate aac ccg acc ggt cgt ttc gtt ate ggt ggc cca atg ggt gac tgc 
lie Asn Pro Thr Gly Arg Phe Val He Gly Gly Pro Met Gly Asp Cys 
225 230 235 P 2 lo 

ggt ctg act ggt cgt aaa att ate gtt gat acc tac ggc ggc atg gcg 
Gly Leu Thr Gly Arg Lys lie He Val Asp Thr Tyr Gly Gly Met Ala 
245 * n „ w 



250 255 

* . — - aaa gat cca tea aaa atQ ua^ 

Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp 



286 



ggc aaa cag tct cct gac ate aac cag ggc gtt gac cgt gec gat ccg 336 
Gly Lye Gin Ser Pro Asp He Asn Gin Gly Val Asp Arg Ala Asp Pro 
100 105 HO 

ctg gaa cag ggc gcg ggt gac cag ggt ctg atg ttt ggc tac gca act 384 
Leu Glu Gin Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr 
115 120 125 

aat gaa ace gac gtg ctg atg cca gca cct ate acc tat gca cac cgt 432 
A8n Glu Thr Asp Val Leu Met Pro Ala Pro He Thr Tyr Ala His Arg 
130 135 140 



480 



526 



aaa ate gtt ggt ate gat get gtc gtg ctt tec act cag cac tct gaa 576 
Lys He Val Gly He Asp Ala Val Val Leu Ser Thr Gin Hie Ser Glu 
180 185 190 



624 



672 



720 



768 



2£ tit ^° ST ^ " C tCt 99t aaa 9at Cca tca aa * Stg gac Sis 
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260 265 



270 



cgt tec gca gec tac gca gca cgt tat gtc gcg aaa aac ate gtt get 
Arg Ser Ala Ala Tyr Ala Ala Arg Tyr Val Ala Lys Aen He Val Ala 
275 280 2a5 



gtg get gaa ccg ace tec ate atg gta gaa act ttc ggt act gag aaa 
Val Ala Glu Pro Thr Ser He Met Val Glu Thr Phe Gly Thr Glu Lys 
305 310 315 320 

gtg cct tct gaa caa ctg acc ctg ctg gta cgt gag ttc ttc gac ctg 
Val Pro Ser Glu Gin Leu Thr Leu Leu Val Arg Glu Phe Phe Asp Leu 
325 330 335 



taa 

■s210> 18 
<211> 3S4 
<212> PRT 

<213> Escherichia coli 
<400> lfl 

Met Ala Lys His Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His Pro 

-10- 



964 



get ggc ctg gec gat cgt tgt gaa att cag gtt tec tac gca ate ggc 912 
Ala Gly Leu Ala Asp Arg Cys Glu He Gin Val Ser Tyr Ala He Glv 
29 ° 295 300 



960 



1008 



cgc cca tac ggt ctg att cag atg ctg gat ctg ctg oao cag ate tac 1056 
Arg Pro Tyr Gly Leu He Gin Met Leu Asp Leu Leu His Pro He Tyr 
340 345 350 

aaa gaa acc gca gca tac ggt cac ttt ggt cgt gaa cat ttc ccg tgg ii 0 4 
Lys Glu Thr Ala Ala Tyr Gly His Phe Gly Arg Glu His Phe Pro Trp 
355 360 3S5 

gaa aaa acc gac aaa gcg cag ctg ct g cgc gat get goc ggt ctg aag 1152 
Glu Lys Thr Asp Lys Ala Gin Leu Leu Arg Asp Ala Ala Gly Leu Lys 
370 375 380 



1155 
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10 15 



Asp Lys He Ala Asp Gin He Ser Asp Ala Val Leu Asp Ala He Leu 
20 25 30 



Glu Gin Asp Pro LyB Ala Arg Val Ala Cys Glu Thr Tyr Val Lye Thr 
35 40 45 



Gly Met Val Leu Val Gly Gly Glu He Thr Thr Ser Ala Trp Val Asp 
50 55 so 



He Glu Glu He Thr Arg Asn Thr Val Arg Glu He Gly Tyr Val Hie 
65 70 75 80 



Ser Asp Met Gly Phe Asp Ala Aen Ser Cys Ala Val Leu Ser Ala He 
85 90 95 



Gly Lys Gin Ser Pro Aap He Aen Gin Gly Val Asp Arg Ala Asp Pro 
100 105 110 



Leu Glu Gin Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr 
115 120 125 



Asn Glu Thr Asp Val Leu Met Pro Ala Pro He Thr Tyr Ala H1b Arg 
130 135 , 140 



Leu Val Gin Arg Gin Ala Glu Val Arg Lya Asn Gly Thr Leu Pro Trp 
145 150 155 1S0 

Leu Arg Pro Aep Ala Lys Ser Gin Val Thr Phe Gin Tyr Asp Asp Gly 
1S5 170 175 

Lys He Val Gly lie Asp Ala Val Val Leu Ser Thr Gin His Ser Glu 
100 185 190 



41- 
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Glu lie Asp Gin Lys Ser Leu Gin Glu Ala Val Met Glu Glu lie He 
195 200 20 5 



Lys Pro He Leu pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe 
210 21S 220 



He Asn Pro Thr Gly Arg Phe Val He Gly Gly Pro Met Gly Asp Cya 
225 230 235 240 

Gly Leu Thr Gly Arg Lys He He Val Aep Thr Tyr Gly Gly Met Ala 
245 250 255 



Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp 
2^0 2S5 270 

Arg Ser Ala Ala Tyr Ala Ala Arg Tyr Val Ala Lys Asn He Val Ala 
275 280 285 



Ala Gly Leu Ala Asp Arg Cys Glu He Gin Val Ser Tyr Ala He Glv 
290 295 300 



Val Ala Glu Pro Thr Ser He Met Val Glu Thr Phe Gly Thr Glu Lys 
305 310 31B 320 

Val Pro Ser Glu Gin Leu Thr Leu Leu Val Arg Glu Phe Phe Asp Leu 
32 5 330 335 

Arg Pro Tyr Gly Leu He Gin Met Leu Asp Leu Leu His Pro He Tyr 
340 345 350 

Lys. Glu Thr Ala Ala Tyr Gly His Phe Gly Arg Glu His Phe Pro Trp 
355 " 360 365 

Glu' Lys Thr Asp Lys Ala Gin Leu Leu Arg Aep Ala Ala Gly Leu Lys 
370 375 380 

-12- 
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<210> 19 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<2%0> 

<223> Synthetic DNA 

<400> 19 

gg^agcttaa gcagagatgc agagtgcg 

<210> 20 

<211> 28 

<212> DNA 

<21 ! 3> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 20 

ggaagcttgg tgcggtataa gaggccac 

<210> 21 

<211> 28 

<212> DNA 

<213> Artificial Sequence 



28 



I 



13- 
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<220> 

<223> Synthetic DNA 
<400> 2L 

gggcatgctg tagtgaggta atcaggtt 

<21G> 22 

<211> 28 

<212> DNA 

<2l3> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 22 

gggtcgactt aatccagcgt tggattca 

<210> 23 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<4G0> 23 

tgtctgctgg gcggtaca 

<210> 24 



Received from < 703 413 2220 > at 5/23/02 2:32:07 PM (Eastern Daylight Time] 



<400> 25 

atg ccg att cgt gtg ccg gac gag eta ccc gcc gtc aat ttc ttg cgt 

Met Pro lie Arg Val Pro Asp Glu Leu Pro Ala Val Asn Phe Leu Arg 

1 5 10 15 

gaa gaa aac gtc ttt gtg atg aca act tat cgt gcg tct ggt cag gaa 
Glu Glu Asn Val Phe Val Met Thr Thr Ser Arg Ala Ser Gly Gin Glu 
20 , 25 30 

att cgt cca ctt aag gtt ctg ate ett aac atg atg ccg aag aag att 

-15- 



18 
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<211> 18 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic DNA 

<400> 24 

agagagtttt tcggtgcg 

<210> 25 

<2ll> 930 

<212> DNA 

<213> Escherichia coli 
<220> 

<221> CDS 

<222> (1) . . (927) 

<223> 



48 



96 



144 
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lie Arg Pro Leu Lys Val Leu He Leu Asn Leu Met Pro Lys Lys He 
33 40 45 

gaa act gaa aat cag ttt ctg cgc ctg ctt tea aac tea eet ttg cag 192 
Glu Thr Glu Asu Gin Phe Leu Arg Leu Leu Ser Asn Ser Pro Leu Gin 
50 55 60 



gtc gat att cag ctg ttg ego ate gat too cgt gaa teg cgc aac acg 
Val Asp Ha Gin Leu Leu Arg He Asp Ser Arg Glu Ser Arg Asn Thr 
65 7 ° 75 80 



gtg gag ttt aat gat gtc got tac tgg ccg cag ate aaa cag gtg ctg 
Val Glu Phe Asn Asp val Ala Tyr Trp Pro Gin He Lys Gin Val Leu 
US 120 125 



gta cag gca gcg etc aat ate etc tac ggc att cot aag caa act cgc 
Val Gin Ala Ala Leu Asn He Leu Tyr Gly He Pro Lys Gin Thr Arg 
145 ISO 155 160 

acc gaa aaa etc tct ggc gtt tac gag cat cat att etc cat cct cat 
Thr Glu Lys Leu Ser Gly Val Tyr Glu His His He Leu His Pro His 
165 170 175 



cgc tat get gae ttt ccg gea gcg ttg att cgt gat tac acc gat ctg 
Arg Tyr Ala Asp Phe Pro Ala Ala Leu He Arg Asp Tyr Thr Asp Leu 
195 200 205 

gaa att otg gca gag acg gaa gaa ggg gat gea tat ctg ttt gee agt 
Glu He Leu Ala Glu Thr Glu Glu Gly Asp Ala Tyr Leu Phe Ala Ser 
210 215 220 

-16- 



240 



acc gca gag oat ctg aac aac ttc tac tgt aac ttt gaa gat att cag 288 
Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Phe Glu Asp He Gin 
85 go 95 

gat cag aac ttt gae ggt ttg att gta act ggt gcg ccg ctg ggc ctg 335 
Asp Gin Asn Phe Asp Gly Leu He Val Thr Gly Ala Pro Leu Gly Leu 
100 105 110 



3 84 



gag tgg teg aaa gat cao gtc acc tog acg ctg ttt gtc tgc tgg gcg 432 
Glu Trp Ser Lys Asp His Val Thr Ser Thr Leu Phe Val Cys Trp Ala 
"0 135 140 



460 



528 



gcg ctt ctg acg cgt ggc ttt gat gat tea ttc ctg gca ccg cat teg 575 
Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser 
!80 185 190 



624 



S72 
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aaa gat aag age att gec ttt gtg acg ggc cat ccc gaa tat gat gcg 720 
Lys Asp Lys Arg He Ala Phe Val Thr Gly His Pro Glu Tyr Asp Ala 
225 230 235 240 

eaa acg ctg gcg cag gaa ttt ttc cgc gat gtg gaa gec gga eta gac 768 
Gin Thr Leu Ala Gin Glu Phe Phe Arg Asp Val Glu Ala Gly Leu Asp 
2*5 250 255 



ccg gat gta ccg tat aac tat ttc ccg cac aat gat ccg caa aat aca 
Pro Asp val Pro Tyr Asn Tyr Phe Pro His Asn Asp Pro Gin Aen Thr 
26 ° 26S 270 

ccg cga gcg age tgg cgt agt cac ggt aat tta ctg ttt acc aac tgg 
Pro Arg Ala Ser Trp Arg Ser His Gly Aen Leu Leu Phe Thr Asn Trp 
275 280 285 

etc aac tat tac gtc tac cag ate acg cca tac gat eta egg cac atg 
Leu Asn Tyr Tyr Val Tyr Gin He Thr Pro Tyr Asp Leu Arg Hie Met 
290 295 300 

aat cca acg ctg gat taa 
Asn Pro Thr Leu Asp 
305 



<210> 26 
<211> 309 
<212> PRT 

<213> Escherichia coli 
<40:0> 26 

Met Pro He Arg Val Pro Asp Glu Leu Pro Ala Val Asn Phe Leu Arg 

Glu Glu Asn Val Phe Val Met Thr Thr Ser Arg Ala Ser Gly Gin Glu 
20 25 30 

He Arg Pro Leu Lys Val Leu He Leu Asn Leu Met Pro Lys Lys He 

-17- 



816 



864 



912 



93 0 
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35 40 



45 



Glu Thr Glu Asn Gin Phe Leu Arg Leu Leu Ser Asrx Ser Pro Leu Gin 
50 55 SO 



Val Asp lie Gin Leu Leu Arg lie Asp Ser Arg Glu Ser Arg Asn Thr 
65 70 75 80 



Pro Ala Glu His Leu Asn Asn Phe Tyr Cys Asn Phe Glu Asp lie Gin 
85 90 95 



Asp Gin Asn Phe Asp Gly Leu He Val Thr Gly Ala Pro Leu Gly Leu 
100 105 HO 



Val Glu Phe Asn Asp Val Ala Tyr Trp Pro Gin lie Lys Gin Val Leu 
115 120 125 



Glu Trp Ser Lys Asp His Val Thr Ser Thr Leu Phe Val Cys Trp Ala 

135 140 



Val Gin Ala Ala Leu Asn He Leu Tyr Gly He Pro Lys Gin Thr Arg 
145 150 155 ISO 

Thr Glu Lys Leu Ser Gly Val Tyr Glu His His He Leu His Pro Hie 
165 170 175 

Ala Leu Leu Thr Arg Gly Phe Asp Asp Ser Phe Leu Ala Pro His Ser 

1 80 185 190 



Arg Tyr Ala Asp Phe Pro Ala Ala Leu He Arg Asp Tyr Thr Asp Leu 
195 200 205 



Glu He Leu Ala Glu Thr Glu Glu Gly Asp Ala Tyr Leu Phe Ala Ser 
210 215 220 



■18- 
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Lys Asp Lys Arg He Ala Phe Val Thr Gly His Pro Glu Tyr Asp Ala 
225 230 235. 240 



Gin Thr Leu Ala Gin Glu Phe phe Arg Asp Val Glu Ala Gly Leu Asp 
245 250 255 



Pro Asp Val Pro Tyr A B n Tyr Phe Pro Hi* Asn Asp Pro Gin Asn Thr 
260 265 270 



Pro Arg Ala Ser Trp Arg Ser His Gly Asn Leu Leu Phe Thr Asn Trp 
275 280 285 



Leu Asn Tyr Tyr Val Tyr Gin He Thr Pro Tyr Asp Leu Arg His Met 
290 295 300 



Asn Pro Thr Leu Asp 
305 



<210> 27 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<2?3> Synthetic DNA 



<400> 27 

ccagacgcac aagaagttgt c 

<210> 28 
<211> 27 



21 



-19- 
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<212> DNA 

<2i3> Artificial Sequence 
<220> 

<223> Synthetic DNA 

<400> 28 

tagatcgtat agcgtgctct ggtagac 

<210> 29 

<211> 5 

<2'12> PRT 

<213> Escherichia coli 

<400> 29 

Ala Met Leu Pro Val 
1 5 



-20- 
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1P.C 



ATTORNEYS AT UW 



fourth floor 

1765 Jppwson Davis highway 
armngtwt Virginia 22202 

USA 

(703)413-3000 
(703)419-22^0 FACSIMILE 

OBL0NFAT@0PLQN.COM 

PATENT, TRADEMARK AMP COPYRIGHT LAW 
AND RELATED FEDERAL AND frC LITIGATION, 

WWW,0pL0N,C0M 



FACSIMILE 

PLEASE CALL US AT C703) 413-3600 IF THE M&S3AG£ VOL] RECEIVE 13 (NCOMPLPTE Op NOT LEGALE 



TO 



Christian L Fronda 



NAME 

U.S. Patent and Trademark Office 

COMPANY/FIRM 



DATE 



Mav 23. 2002 



703-746-5036 ^^ K^ 



NUMBER OF PAGES INCLUDING COVER: . 



21 



FAXff 

CONFIRM FAX; □ YES qNO 



FROM 



Thomas Barnes 



Q010-1Q57-0 



NAME 



OUR REFERENCE 



DIRECT PHONE # 



703*412-3525 



Serial No. 09/441,055 

YOUR REFERENCE 



MESSAGE 

In accordance with your instructions in our telephone discussion of May 22, 
2002, 1 have attached a copy of the Sequence Listing filed on February 19, 
2002. 



Please call if you have any questions. 



Unless otherwise indicated or obvious from the nature of the transmittal, the Information contained in this facsimile message is 
attorney privileged and confidential Information intended for the use of the Individual or entity named above. If the reader of this 
message is not the intended recipient or the employee or agent responsible to deliver it to the intended recipient, you are hereby 
notified that any dissemination, distribution or copying of this communication Is strictly prohibited, If you have received this 
communication in error or are not sure whether It Is privileged, please immediately notify us by telephone and return the original 
message \o us at the above address via the U.S, Postal Service at our Expense. Thank You. 
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